A comparative study on the metabolic activation of 3,4-benzo[a]pyrene to mutagens by aorta smooth muscle cells of rat and rabbit.
The mutagenic activation of benzo[a]pyrene (BaP) after exposure to aorta smooth muscle cells of different origin was examined. Three test systems with different genetic endpoints--sister-chromatid exchange (SCE), gene mutation at the hypoxanthine guanine phosphoribosyl transferase (HGPRT) locus and unscheduled DNA synthesis (UDS)--were used. Treatment of rat and rabbit aorta smooth muscle cells with BaP (1-6 micrograms/ml) resulted in a significant increase of SCEs, HGPRT mutations and UDS. So smooth muscle cells are capable of converting BaP to metabolites with a DNA-damaging action. In order to investigate the relation between the formation of mutagenic BaP metabolites and the susceptibility to atherosclerosis we compared the mutagenic potential of BaP using aorta smooth muscle cells of different species (rat, rabbit) and locations (thoracic and abdominal aorta). Rabbits and abdominal aortas are more susceptible to atherosclerosis than rats and thoracic aortas. The SCE, HGPRT and UDS assays revealed that smooth muscle cells of different origin possessed the same metabolic potential towards BaP. There was no correlation between the mutagenic potency of BaP metabolites and the susceptibility to atherosclerosis. As smooth muscle cells have a low metabolic capacity towards BaP, probably other factors in addition to the metabolic capacity of smooth muscle cells are responsible for species and tissue differences in susceptibility to atherosclerosis.